Experimental Crystal data C 14 H 20 O 9 M r = 332.3 Orthorhombic, P2 1 2 1 2 1 a = 7.0494 (3) Å b = 14.6994 (7) Å c = 15.3608 (7) Å V = 1591.72 (12) Å 3 Z = 4 Cu K radiation = 1.01 mm À1 T = 100 K 0.16 Â 0.16 Â 0.12 mm Data collection Bruker APEX DUO 4K-CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2008) T min = 0.856, T max = 0.889 23454 measured reflections 2701 independent reflections 2684 reflections with I > 2(I) R int = 0.028
In the title compound, C 14 H 20 O 9 , the six-membered pyran and the five-membered dioxalane rings adopt chair and twisted conformations, respectively. In the crystal, the molecules are linked by C-HÁ Á ÁO interactions.
Related literature
For orthogonal protection in carbohydrate chemistry, see: Wuts & Greene (2007) ; Betaneli et al. (1982) . For background to the synthetic methodology, see: Doores et al. (2010) . For ring puckering analysis, see: Cremer & Pople (1975) .
Experimental
Crystal data C 14 H 20 O 9 M r = 332.3 Orthorhombic, P2 1 2 1 2 1 a = 7.0494 (3) Å b = 14.6994 (7) Å c = 15.3608 (7) Å V = 1591.72 (12) Å 3 Z = 4 Cu K radiation = 1.01 mm À1 T = 100 K 0.16 Â 0.16 Â 0.12 mm
Data collection
Bruker APEX DUO 4K-CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2008) T min = 0.856, T max = 0.889 23454 measured reflections 2701 independent reflections 2684 reflections with I > 2(I) R int = 0.028 Refinement R[F 2 > 2(F 2 )] = 0.026 wR(F 2 ) = 0.085 S = 1.20 2701 reflections 212 parameters H-atom parameters constrained Á max = 0.26 e Å À3 Á min = À0.31 e Å À3 Absolute structure: Flack (1983) , 1110 Friedel Pairs Flack parameter: 0.06 (15) Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (ii) Àx þ 3 2 ; Ày þ 2; z þ 1 2 ; (iii) Àx þ 1; y þ 1 2 ; Àz þ 1 2 ; (iv) x À 1 2 ; Ày þ 3 2 ; Àz þ 1.
Data collection: APEX2 (Bruker, 2011) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT and XPREP (Bruker, 2008) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . Ethylidene acetals are important functional groups for orthogonal protection in carbohydrate chemistry (Wuts & Greene, 2007; Betaneli et al., 1982) . The title compound is a key intermediate for the preparation of polysaccharides which exhibit strong activity against the HIV-1 virus (Doores et al., 2010) . Herein, we report the crystal structure of 3,4,6-tri-Oacetyl-1,2-O-[S-ethylidene] -β-D-mannopyranoside to confirm its absolute configuration.
Research funds of the
The title compound C 14 H 20 O 9 (see Fig. 1 , and Scheme 1) crystallizes in the P2 1 2 1 2 1 (Z = 4) space group. Puckering analysis confirms the twisted conformation of the five membered dioxalane ring, with puckering parameter values of q 2 = 0.347 (3) Å, and φ 2 = 61.9 (4)°; and that of the six membered pyran chair conformation ring as q 2 = 0.163 (3) Å, q 3 = -0.526 (3) Å, Q = 0.550 (3) Å and φ 2 = 253.3 (9)° (see Cremer & Pople, 1975) . The dioxalane ring is twisted on C6-C7.
The molecules are linked by C-H···O interactions (see Table 1 ).
Experimental
A solution of 2,3,4,6-tetra-O-acetyl -α-D-mannopyranosyl bromide (150 mg, 0.36 mmol) in acetonitrile (3 ml) was treated with sodium boron hydride (250 mg, 6.61 mmol) and the reaction mixture was stirred at room temperature for 12 h. The mixture was then diluted with chloroform and washed with water three times. The organic layer was dried over anhydrous Na 2 SO 4 , filtered and evaporated in vacuo to give an oil. The oily residue was crashed with methanol to afford 70% of the target compound as white crystals.
Analytical data: mp: 108-110 °C (Lit. 113-115 °C; Betaneli et al., 1982) ; 1 H NMR (CDCl 3 , 400 MHz): δ 5.40-5.10 (m, 4H), 4.31-4.03 (m, 3H), 3.72-3.64 (m, 1H), 2.09 (s, 3H), 2.04 (s, 3H), 2.02 (s, 3H), 1.51 (d, J = 4.8 Hz, 3H); 13 C NMR (CDCl 3 , 400 MHz): δ 170. 7, 170.3, 169.5, 104.8, 96.5, 71.6, 70.6, 66.0, 62.5, 21.6, 20.7, 20.7 .
Refinement
All hydrogen atoms were positioned in geometrically idealized positions with C-H = 1.00 Å (methine), 0.99 Å (methylene), and 0.98 Å (methyl). All hydrogen atoms were allowed to ride on their parent atoms with U iso (H) = 1.2U eq , except for the methyl where U iso (H) = 1.5U eq was utilized. The initial positions of methyl hydrogen atoms were located from a Fourier difference map and refined as a fixed rotor. The D enantiomer refined to a final Flack parameter of 0.06 (15). The highest residual electron density of 0.50 e.Å -3 is 0.93 Å from H14B.
Computing details
Data collection: APEX2 (Bruker, 2011) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT and XPREP (Bruker, 2008) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure:
SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . supplementary materials sup-2 Acta Cryst. (2012). E68, o2520
Figure 1
A view of (1). Displacement ellipsoids are drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (7) 0.0216 (7) 0.0000 (6) −0.0008 (7) 0.0005 (6) C8 0.0314 (9) 0.0222 (8) 0.0290 (9) 0.0041 (7) 0.0065 (8) 0.0050 (7) (7) 0.0008 (7) C11 0.0275 (9) 0.0128 (7) 0.0207 (8) −0.0017 (7) −0.0031 (7) 0.0031 (7) C12 0.0243 (9) 0.0293 (9) 0.0238 (8) −0.0009 (7) −0.0044 (7) 0.0016 (7) 
3,4,6-Tri-O-acetyl-1,2-[(S)-ethylidene]-β-D-mannopyranose
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